Transposition mechanisms and biotechnology applications of the medaka fish Tol2 transposable element.
The Tol2 element of the medaka fish is a member of the hAT (hobo/Activator/ Tam3) transposable element family. About 20 copies are present in the medaka fish genome and, unlike many other hAT family elements, virtually all the copies are autonomous or potentially autonomous, containing an intact transposase gene. Excision of Tol2 is not precise at the nucleotide sequence level, excision foot-prints being heterogeneous. In more than half of excision events, however, breakage and rejoining of DNA molecules occur within the 8-bp target site duplication region, removing the entire Tol2 sequence and retaining parts of the target site duplications. In the reminder of the excision events, either the left or the right terminal region is left and the other end is lost together with its flanking region. Thus, there might be two different mechanisms of excision. Insertion of Tol2 occurs without detectable preference for target sequences and creates a target site duplication of exactly 8 bp. In addition to the medaka fish and related fish species, Tol2 transposes in mammalian cells in culture, including human and mouse examples. Autonomy is also retained in these cases. A gene transfer vector using Tol2 has already been established in fish. Foreign DNA fragements inserted in Tol2 can be efficiently delivered to the chromosomes by transposition. The latest version of the vector contains, between the Tol2 terminal regions, a bacterial drug-resistance gene and a plasmid replication origin. This allows simple recovery of insertion regions, as plasmid DNA, from genomic DNA of transformants. Modification of this system for other vertebrates, especially for mammals, are now in progress.